were used.
Calcium lactate was fed to the rats as the calcium source. Previous studies by the authors made in the series of experiments have shown that high levels of dietary calcium to phosphorus ratio lead to a decrease in absorption of nitrogen and calcium. And moreover it leads to a decrease in retention of phosphorus in both young and growing rats (1, 2) . Generally, in organic calcium salts, especially calcium carbonate or calcium phosphate, are used as a calcium source in the experimental diet.
In previous literature, however, no mention has been made of the effect of organic calcium salts on nitrogen and phosphorus metabolism. Consequently, present study was undertaken to determine the effects of the excess intake of organic calcium upon the absorption of other nutrients.
METHODS
Fifteen male albino rats of Wistar strain with initial body weight averaging 60g were used. After being fed the control ration for 2 days the rats were divided into three groups and were housed individually in metabolic cages. And then they were fed respective ration for 30 days. Throughout the experimental period, the urine and feces of each rat were collected daily. During the entire feeding period the animals were given fresh food daily and the food consumption was measured.
Distilled water was supplied ad libitum.
At the end of the experiment the animals were sacrificed and one side of femur and bilateral kidney were immediately removed.
The percentage composition of the diets and contents of calcium and phos phorus in the diets are shown in Table 1 . Calcium and phosphorus levels were varied by the addition of calcium lactate and sodium phosphate, dibasic, dihydrate at the expense of corn starch. 
RESULTS
Food intake and average weight gain were lower in the excess-calcium-fed groups than in the control group (NN: normal Ca, normal P diet) and especially, weight lost in the EE group was extreme, as indicate in Table 2 .
The fecal weight was very high in the excess-calcium-fed groups as com pared with the NN group. Table 3 shows that the high dietary calcium to phosphorus ratio leads to a high excretion of combined fatty acid and depresses the absorption of lipid. Table 4 summarizes the effect of excess calcium on the metabolism of nitrogen, phosphorus and calcium.
The rate of absorption and retention of nitrogen in NN group exhibited the highest value compared with the other groups.
There is no difference between EN (excess Ca, normal P diet) and EE group in absorption rate of nitrogen but net retention of nitrogen decreased significantly in EE group. Urinary excretion of nitrogen apparently increased in EE group. In regard to phosphorus metabolism, NN group exhibited the highest absorption and retention rate of phosphorus among the three groups but the net absorption These results are similar to the results of calcium and phosphorus retention in the balance study.
The kidney of EE group showed high dry matter weight and phosphorus and calcium contents were extremely high in comparison to the other groups. It seems that this phenomenon accelerated the death of rats fed the EE diet.
DISCUSSION
Excess supply of calcium lactate caused a fall in food intake and weight gain and moreover excess calcium diet caused an increase in the quantity of feces and a decrease in net absorption of nitrogen. Excess calcium and excess phosphorus diet (EE) caused a decrease in the retention of nitrogen which is accompanied by increased urinary excretion of nitrogen.
These results are in agreement with our previous studies (1, 2) using calcium carbonate as calcium source in diet.
It follows that the excess calcium supply exhibits similar results to one another regardless of calcium form.
Excess calcium in the diet decreased the absorption of fat and especially, high levels of dietary calcium to phosphorus ratio led to a depression in absorption of fat.
Furthermore, we observed that dietary high ratio of calcium to phosphorus caused an extremely high excretion of combined fatty acid.
The ingested fat may be hydrolyzed to free fatty acids, forming insoluble calcium soaps which are excreted in feces.
It has been demonstrated in rats that excess calcium in the diet lowers absorp tion of fats (8) (9) (10) . There have scarcely been any studies on the possible effect of the level of dietary phosphorus upon the utilization of fat. TADAYYON et al. (11) reported that when either one of calcium and phosphorus intake was high and the other intake was low, the absorption of the long chain saturated triglicerides was decreased without any effect on unsaturated triglycerides.
Our results however, indicated that a high calcium intake caused a decrease in the absorption of highly unsaturated fat (corn oil).
This phenomenon may supposedly be due to the chemical form of calcium compound used in the experiment, while we have no clear-cut evidence for it at present.
With respect to phosphorus metabolism, the EE diet group indicated an increase in absorption, retention and urinary excretion of phosphorus, as com pared with the other groups. SCHRYVER et al. (12) reported that phosphorus retention was greater when ponies were fed on a high phosphorus diet , despite an increased urinary and fecal excretion of phosphorus .
In our studies, the EE group enhanced the retention of phosphorus more than the other groups. It seems that the EE diet caused the functional obstruction of kidney and this phenomenon brought on the death of animals .
The results of calcium metabolism obtained in our study are in agreement with the abundant data (13) (14) (15) in experiments reported on the influence of in creasing intakes of dietary calcium upon the utilization of calcium . Thus, high levels of calcium increase the net retention of calcium by the animal but result in a marked reduction in efficiency.
